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FOREWORD 


January 1965 marks the fiftieth anniversary of the publication of the 
Proceedings of the National Academy of Sciences. And January 1965 marks 
the fiftieth anniversary of the services of Edwin Bidwell Wilson as managing 
editor of these Proceedings. His service in this office has not only been 
uniquely long, it has been exceptionally effective. At this time, it is fitting 
and proper that the undersigned officers, past and present, of the Academy 
and of its Editorial Board record here their appreciation of the intelligent, 
wise, and selfless service rendered to the Proceedings by their long-time 
friend and colleague, Dr. Edwin B. Wilson. 


Wilson started his career as a student of Josiah Willard Gibbs at Yale 
University; his studies there are documented by the pervasive influence of 
the Gibbs-Wilson book on Vector Analysis (1901). Wilson’s Advanced 
Calculus (1912) was a meaty book from which many American mathemati- 
cians (in particular the present chairman of the editorial board) first learned 
about mathematical rigor and mathematical vigor. 


In 1914 when Dr. Wilson was asked to be the first managing editor of the 
Academy’s embryonic journal, he was a Professor of Mathematics at M.I.T. 
and was not himself a member of the Academy, though his abilities were 
well known to leading members of the Academy such as George Ellery Hale 
and A. A. Noyes. In 1919 Dr. Wilson was himself elected to membership 
in the Academy, where he joined the section of Physics. At that time he 
was Professor of Mathematical Physics and head of the Department of 
Physics at M.I.T. In the period 1920-22, he was one of the three mem- 
bers of an administrative committee in charge of the Institute while a new 
president was being selected. In 1922 he became Professor of Vital Statis- 
tics in the Harvard School of Public Health. His scientific interests con- 
tinued to range widely over many fields, including also statistics, astronomy, 
and mathematical economics. After his retirement from Harvard, he served 
as a, consultant to the Office of Naval Research in Boston, a capacity in which 
he is still active. His scientific accomplishments have been honored, most 
recently (1964) by the Secretary of the Navy’s presentation of the Navy 
Distinguished Civilian Service Award—the highest award granted by the 
Navy to a civilian. 

For members of the Academy, the Proceedings provides an effective means 
for the rapid publication of first announcements of scientific discoveries. 
The scope of Dr. Wilson’s scientific investigations is reflected by his own 
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publications in the Proceedings. His 68 articles listed in the 50-volume index 
include pure mathematics (“A general theory of surfaces,” with C. L. E. 
Moore in 1916), physics (““Coulomb’s law and the hydrogen spectrum” in 
1924), astronomy (four papers on “‘A statistical discussion of sets of precise 
astronomical measurements,” with W. J. Luyten in 1924), the history of 
science (‘The Elder Peirce’s” in 1926 and ‘‘Willard Gibbs on soaring flight” 
in 1945), statistics (“On confidence intervals” in 1942 and “Significance 
levels for a skew distribution” in 1953), and epidemiology (‘‘Progressive 
immunization,” with J. Worcester in 1941, “The law of mass action in 
epidemiology,”’ with J. Worcester in 1945, and ‘‘Note on the epidemiology 
of peptic ulcers” in 1962). His activity. continues, most recently with two 
papers on ‘‘Comparative experiment and observed association” in volume 
51 (1964). 

Dr. Wilson’s editorial services to these Proceedings began with the by 
no means easy task of getting this fledgling journal off to a sound start, both 
financially and scientifically. Over the fifty-year period of his service as 
managing editor, the problems have changed in detail and policies have 
altered, but Dr. Wilson’s interest in the Proceedings as a means of effective 
communication of new scientific ideas has never flagged. The nature and 
variety of the problems met by a managing editor can be read in and be- 
tween the lines of his History of the Proceedings. This History was prepared 
by Dr. Wilson in response to a request from the Editorial Board of the 
Proceedings, made with the endorsement of the Council of the Academy. 
It is a pleasure to present in this volume this first-hand record of the first 
fifty years of this journal. 

Within the Academy, Dr. Wilson’s activities have not been confined to the 
Proceedings. From 1929 to 1954 he was chairman of the Committee on 
Revision of the Constitution. From 1929 to 1938 he was a member of the 
Committee on ‘‘Government Relations and Science.”’ He served as chair- 
man of the section of Physics, 1930-1933, as Vice President of the Academy, 
1949-1953, and as a member of its Council, 1953-1956. On at least four 
occasions he has been a member or chairman of the annual nominating 
committee for officers of the Academy. His expert knowledge of the 
constitution of the Academy, his independent views, and his pithy wisdom 
have been in effective evidence at many business meetings of the Academy. 
Successive Presidents of the Academy have welcomed his advice. 

Through all the variety of his own activities and scientific work, his loyal 
service to the Proceedings has remained a steady center of his interests. 
His attention remains turned to the future and to the well-being of the 
Academy and its Proceedings in reflecting the best in American science. 
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For these exceptional services to the Academy and its Proceedings, we 
salute Dr. Wilson on this occasion, his fiftieth anniversary as Managing 


Editor. 


FREDERICK M. SeErtz 
President of the Academy, 
1962- 

DetLEv W. Bronk 
President of the Academy, 
1950-1962 

A. N. RicHArps 
President of the Academy, 
1947-1950 


L. V. BERKNER 
Treasurer 


SAUNDERS Mac LANE 
Chairman of the Editorial Board, 
1960- 

WENDELL M. STANLEY 
Chairman of the Editorial Board, 
1955-1960 

Linus PAvuLINnG 
Chairman of the Editorial Board, 
1950-1955 

Hucu DrypEN 
Home Secretary 





Just as this volume was nearing completion came the sad news of Dr. 
Wilson’s sudden death on Monday, December 28, 1964. He will be greatly 
missed in many capacities, and not least in the management of these Pro- 
ceedings. We deeply regret that he was not able to witness the publica- 
tion of this volume. 
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CHAPTER I. THE FIRST SIX VOLUMES 


In its early years, the Academy had a Proceedings of which only one 
volume was published, as follows: in 1877, Pt. I, pp. 1-119; in 1884, 
Pt. II, pp. 122-239; and in 1895, Pt. III, pp. 243-406. The Academy was 
in the doldrums in the latter part of the 19th century. Its original limita- 
tion of 50 members was removed by amendment to its charter in 1870 and 
the number elected in 1872 was 23. From that year there was an increase 
until in 1879 there were 101 members, a number which was fairly well re- 
tained for a decade and equaled in 1890 but then dropped off to 82 in 1898 
in which year there were no elections. The number which might be elected 
each year had been limited to 5 but that would have been sufficient to 
maintain the membership or even increase it. This was changed to 10 
effective in the election of 1908 and again to 15 effective for that of 1917. 
The Academy had shaken off its lethargy. 

This and a trifle more of the background to the initiation of the Proceed- 
ings as a monthly journal must be borne in mind. In 1902, George E. Hale 
was elected to membership at the age of 33. In 1905, Arthur A. Noyes 
was elected at the age of 38. They had long been friends. In 1908, E. G. 
Conklin was elected at the age of 42, and in 1911 A. L. Day at the age of 
41. George Hale was elected Foreign Secretary in 1910. He was not only 
a famous astronomer in the newer astrophysical lines but a charming gentle- 
man with a vision for the future of this Academy and determined to do his 
part in bringing that vision to pass. He prepared a series of papers on the 
relation of national academies to the progress of research of which number 
III was ‘The Future of the National Academy of Sciences,” which was 
published in Science (vol. 40, pp. 907-919 (1914)), in the course of which he 
advocated the establishment of a journal to be called The Proceedings for 
the prompt publication of brief first announcements of discoveries and of the 
more important contributions to research of members and of those non- 
members whose work appeared to some member to be of particular im- 
portance. 

Accordingly, at the Annual Meeting of 1913 (the Semi-Centennial 
Meeting) the Academy voted that the President appoint a committee to 
report on the proposal. The report at the Autumn Meeting of 1913 was as 
follows (Ann. Rep. 1913, pp. 25-27)*: 


REPORT OF THE SPECIAL COMMITTEE ON THE PUBLICATION OF A 
JOURNAL BY THE ACADEMY. 


The special committee appointed to report on the advisability of the publication by the 
Academy of some form of journal respectfully submits the following report: 





* This abbreviated style of reference is used for all citations to the Annual Report of the 
National Academy of Sciences. 
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The committee, believing that the question of the publication of a journal can be satis- 
factorily considered only after a fairly definite plan has been formulated, has taken up in 
some detail the more important aspects of the matter; and it presents in the following para- 
graphs the information it has gathered and the provisional conclusions it has reached. 


Name of the journal.—The appropriate name would seem to be ‘‘Proceedings of the National 
Academy of Sciences,’’ since the publication of ‘Proceedings” is provided for in the con- 
stitution of the academy, and since the journals of nearly all academies are called proceedings. 

Character of the journal.—The journal or proceedings might well consist mainly of original 
publications of the researches of members of the Academy and of other American investiga- 
tors whose work is presented by a member and approved for publication by the editors of the 
“Proceedings.” The committee believes that as a rule the papers should not consist, as do 
many of those published in the Comptes Rendus of the French Academy, of conclusions pre- 
sented in condensed form without experimental evidence, nor of preliminary notices pub- 
lished merely for securing priority or reserving the field; but that, on the other hand, the 
papers should not be so long nor so detailed as those appropriately published in journals de- 
voted to the special branches of science. The papers should always be precise, and should 
contain some record of the experimental or observational results wherever required for the 
substantiation of important conclusions; but these results should be given in condensed sum- 
maries, reserving long tables of data and other minutiae of the work for subsequent publica- 
tion in special journals. Such subsequent publication should be permitted and encouraged. 
Plates and elaborate illustrations should not be provided for, but zinc etchings and halftones 
might be included when essential. 

Plan of publication.—It would seem best to issue the proceedings monthly, and to provide 
at the start for the publication of about 1,000 pages a year. The committee believes that 
the proceedings should be in charge of an editor, who would be assisted by a committee or 
editorial board consisting of one or more members belonging to each of the committees into 
which the academy is divided, and who would be relieved of routine editorial work by the 
employment of an assistant secretary. 

Cost of publication.—Information that the committee has received in regard to the publica- 
tion of a similar journal indicates that the cost of printing and distributing 1,000 to 1,500 
copies of the proceedings, not including any payment for editing and managing, would not 
exceed $4 a page, or $4,000 a year if the proceedings should consist of 1,000 pages. 

Means of financing the publication —The income of the Academy for the year 1912 from 
its funds available for general purposes and from membership dues was $3,423, and the 
general expenses of the academy for that year were $2,041, leaving a balance of $1,382 avail- 
able for other purposes, such as the publication of a journal. 

It has been suggested that certain of the research funds of the Academy are also available 
for the publication of researches in the fields to which the funds pertain, and the committee 
believes that it would be appropriate to invite the trustees of the various research funds ad- 
ministered by the Academy to consider the allotment of a portion of the income for the pub- 
lication of the researches supported from these funds, and of such other researches as the 
members of the Academy may desire to publish therein. 

Since the general funds of the academy are inadequate, some further provision for the 
expense of publication of the proceedings will have to be made. It is the opinion of a 
majority of the committee that an effort should first be made to secure the passage by 
Congress of an act providing for the printing of the proceedings by the Government, in 
addition to the printing of the annual report and the scientific memoirs of the Academy 
already authorized by an existing act of Congress. 

If it should prove impracticable to secure the passage of such an act by Congress, another 
alternative is to raise by subscription a guarantee fund of $1,500 to $2,000 a year for a period 
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of five years to supplement the funds of the Academy available for the publication of the 
proceedings. A provisional offer of $1,000 per year for this purpose has already been re- 
ceived by the committee. At some later date the Joseph Henry fund, the income from which 
is likely to be about $2,000, will be available for the same purpose. An increase in the 
annual dues of the academy from $5 to $10, yielding about $650 more, might also receive 
consideration as a means of meeting a part of the cost of publication. 


Distribution of the proceedings.—The proceedings might well be sent free to members of 
the academy, to the libraries of all the prominent academies, to certain other important 
libraries, and to editors of the leading abstract journals in various branches of science. The 
privilege of subscribing to the proceedings should be open to any person or institution. 
Especial efforts should be made, under the direction of the foreign secretary, to secure an 
adequate foreign distribution of the proceedings, so as to bring American work more fully to 
the attention of foreign scientists. 


Public announcements of researches presented to the Academy.—Abstracts of many of the 
papers presented to and accepted by the Academy might well be prepared and published in 
Science immediately after the acceptance of the papers or simultaneously with their ap- 
pearance in the monthly numbers of the proceedings. Abstracts of such papers as can be 
made of popular interest might also be issued to the Associated Press on the day on which 
the monthly number appears. 


Advantage of the publication of proceedings.--The most important of the advantages to be 
derived from the publication of the proceedings is the service it would render to American 
science. It would create a journal of national scope and standing which might well furnish 
a fairly complete record of the important contributions to all branches of science made by 
American investigators. It would thereby serve to make American research more promptly 
and more fully known to the scientific men of other nations, and it would bring to the atten- 
tion of the scientific men of this country the important work done in other fields than their 
own. 

The advantages that would come to the Academy itself from the publication of a suitable 
journal are of secondary, but by no means of inconsiderable importance, for the fuller de- 
velopment of the Academy as the national organization representing American research 
ought to contribute in large measure to the advancement of American science. Some of the 
advantages that would result to the Academy from rendering this new service would seem to 
be a fuller recognition of the importance of the Academy by scientific men and public men at 
home and abroad, the establishment of closer relations between members of the academy by 
making known to them the work of their associates, and the securing by exchange of many 
valuable publications whereby an academy library might be developed. 


Recommendations.—In view of the foregoing considerations, the committee recommends 
that the academy adopt,a resolution favoring the publication of proceedings of the general 
character set forth in this report; and, if this be approved by the Academy, the committee 
further recommends that the matter be referred to the council with power to arrange for the 
publication of proceedings as soon as adequate means of financing the publication shall have 
been secured. 

A. A. Noygs, G. E. Hatz, 
E. G. Conk1In, C.S. Minor, 
Artuour L. Day, R. S. Woopwarp. 


The Academy adopted the report and referred it to the Council with 
power to act. The Council appointed a new Committee on the Publication 
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of the Proceedings whose recommendations were adopted by the Council 
in 1914, as follows (Ann. Rep. 1914, p. 21): 


That the first number of the proceedings be issued on January 1, 1915, and that one num- 
ber be issued on the first of each following month, the number of pages in each number to be 
varied within reasonable limits with the amount of material available; also that the place 
of publication be the office of the home secretary, Washington, D. C. 

That the publication of the proceedings be conducted by the council through a board of 
editors to be appointed by the council; that this board consist of a chairman, a managing 
editor (who need not be a member of the academy), of the home secretary and the foreign 
secretary ex officiis, and of a staff of associate editors representing all the more important 
branches of research related to the work of the academy; that the chairman be primarily 
responsible for the preparation of the journal, and that the home secretary be primarily re- 
sponsible for its distribution, cooperating with the foreign secretary with respect to the 
presentation and exchange of copies in foreign countries; that it be the duty of the chairman 
to submit to the council at the autumn meeting of each year a report on the condition of the 
proceedings, a budget of prospective receipts and expenditures for the ensuing calendar year, 
and recommendations as to changes in the staff of associate editors and as to other matters 
relating to the proceedings; that it be the duty of the managing editor to refer any paper pre- 
sented for publication in the proceedings to one of the associate editors for his opinion as to 
the acceptance, rejection, or modification of the paper. In case of agreement between the 
managing editor and associate editor, the action agreed upon shall be taken; in the case of 
doubt or disagreement, the paper shall be referred to at least two other members of the 
academy; that it be the duty of each associate editor to secure for the proceedings, as far as 
possible, papers describing, in suitable form, the best American work done in the field of re- 
search which he represents, and that it be his further duty to advise the managing editor in 
regard to the acceptance or modification of the papers offered for publication in his field; 
that a meeting of the board of editors be held at each annual meeting of the academy for the 
discussion of the general policies to be followed in maintaining and developing the pro- 
ceedings. 

That the proceedings be of the general character described in the report of the former 
committee on proceedings, presented to the academy on November 18, 1913. In the opinion 
of the committee the main function of the proceedings should be to present in the form of 
brief, original articles a comprehensive survey of the more important contributions to 
scientific research currently made by American investigators. The articles should be much 
shorter and less detailed than those published in special journals. The articles might well, as 
arule, vary from 2 to 6 pages in length, with maximum limit in exceptional cases of 10 to 12 
pages. 

The committee recommends that the proceedings be similar in make-up to the proceedings 
of the Royal Society, with a printed page about 4°/, by 73/s inches and a paper page 7 by 10 
inches. 


The Editorial Board of the Proceedings was appointed to consist of 


ArtuHuR A. Noyss, Chairman Epwin B. Witson, Managing Editor 
ArTHUR L. Day, Home Secretary Gerorce E. Hats, Foreign Secretary 


J. J. Abel Henry Crew R. G. Harrison 
W. B. Cannon C. B. Davenport W. H. Holmes 

J. McK. Cattell Simon Flexner J. F. Kemp 

E. G. Conklin E. B. Frost E. H. Moore 

J. M. Coulter Moses Gomberg Charles Schuchert 
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The first issue (actually dated January 15, 1915, instead of January 1) 
carried the following Announcement which was part of the exhibit of the 
Proceedings at the Centennial, for as a policy to strive toward it has never 
been formally abrogated by the Academy or the Council. 


ANNOUNCEMENT 


The National Academy of Sciences begins with this issue the publication of 
monthly Proceedings. 

The Proceedings, as the official organ of publication of the Academy, will contain 
reports of its business and scientific sessions and of actions taken by its Council, 
notices of the Scientific and Biographical Memoirs printed for the Academy by 
the United States government, announcements of the awards of medals and research 
grants made from its trust-funds, and statements as to other activities of the 
Academy. 

The Proceedings will also serve as a medium for the prompt publication of brief 
original papers by members of the Academy and other American investigators. Its 
aim will be to furnish a comprehensive survey of the more important results of the 
scientific research of this country. With this end in view the papers will, in general, 
be much shorter and less detailed than those published in journals devoted to special 
branches of science. It is indeed intended that publication in the Proceedings shall 
supplement, not replace, that in special journals. The Proceedings will aim especi- 
ally to secure promptness of publication, wide circulation of the results of American 
research among foreign investigators, and fuller recognition of the advances made 
in the separate sciences by persons more directly interested in other sciences. The 
Proceedings will thus serve to draw wider attention to the detailed publications 
appearing in the special journals. 

The scientific papers appearing in the Proceedings, though necessarily brief, are 
expected to be precise and to contain some record of the experimental or observa- 
tional results upon which the conclusions are based; but such results are to be given 
in condensed summaries, reserving long tables of data, elaborate illustrations, and 
technical details of the work for publication in special journals. When practicable, 
the papers are to include an introductory statement of the general aspects of the 
research and of its relation to previous knowledge in the same field, so that its 
significance may be appreciated by those engaged in other branches of science. 


The reports of the first Chairman on the first four numbers and on the 
succeeding twelve were as follows (Ann. Rep. 1915, p. 20; and 1916, p. 21): 


REPORT OF THE EDITORIAL BOARD OF THE PROCEEDINGS. 


The editorial board of the Proceedings reports to the academy that four numbers of the 
Proceedings have now been issued, containing 67 original papers in addition to the report 
of the autumn meeting, notices of scientific memoirs, and announcements. ‘These numbers 
have consisted of 258 pages, an average of 64 pages per number and of about 4 pages per 
article. The papers are distributed among different sciences as follows: Mathematics, 11; 
astronomy, 11; physics, none; chemistry, 11; geology, 2; paleontology, 1; botany, 4; 
zoology (including genetics), 12; physiology, 8; pathology, none; anthropology, 5; psy- 
chology, 2. It will be noticed that the subjects of physics, of geology and paleontology, and 
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of pathology have been very inadequately represented; and the editorial board urges mem- 
bers of the academy in these fields to endeavor to remedy this situation. 

An edition of 3,000 copies of these four numbers has been printed. Of this edition about 
900 are to be sent abroad to the libraries of universities and other active research institutions 
upon a mailing list prepared with great care by the foreign secretary, aided by members of 
the editorial board. Of this edition 1,200 copies have also been distributed in this country 
by the home secretary to important libraries and to the thousand persons whose names are 


starred in Cattell’s American Men of Science. 
Artuur A. Noyss, Chairman. 


REPORT OF THE BOARD OF EDITORS OF THE PROCEEDINGS. 


The board of editors of the Proceedings reports to the academy that the 12 numbers of the 
Proceedings issued since its last annual report contain 157 original papers, the report of the 
annual and autumn meetings, notices of scientific memoirs, and the report of the Panama 
Canal committee. These numbers consist of 641 pages, an average of 53 pages per number 
and of about 4 pages per article. The papers are distributed among different sciences as 
follows: Mathematics, 17; astronomy, 37; physics, 11; chemistry, 12; geology, paleon- 
tology, and mineralogy, 16; botany, 3; zoology, 13; genetics, 17; physiology, pathology, 
bacteriology, and biochemistry, 16; anthropology, 13; psychology, 2. 

The universities or research laboratories that have contributed three or more papers are as 
follows: Carnegie Institution, 32 (divided as follows: Mount Wilson Solar Observatory, 22; 
nutrition laboratory, 4; marine biology, 3; terrestrial magnetism, 1; botanical research, 1; 
geophysical laboratory, 1); University of California, 17; Harvard University, 16; Johns 
Hopkins University, 14; University of Chicago, 13; Yale University, 7; Rockefeller In- 
stitute, 7; Princeton University, 6; United States Geological Survey, 5; United States 
National Museum, 5; Station for Experimental Evolution, 4; University of Illinois, 3; 
American Museum of Natural History, 3. 

The edition of the Proceedings was reduced from 3,000 to 2,200 copies with the issue of 
May, 1915, and it is to be further reduced to 1,700 copies with the issue of May, 1916, as the 
distribution of free copies in America is to be now entirely discontinued. At present about 
900 copies are mailed to foreign exchanges and about 250 copies to members of the academy 
and other American subscribers. 

The total expense incurred in connection with the Proceedings during the year 1915, repre- 
senting approximately the cost of publication of the first volume, is shown by the report of 
the treasurer to be $4,300.67. Of this sum $2,977.37 was expended for printing and distribut- 
ing, corresponding to a cost of $4.65 per page. 

The board recommends that action be taken by the academy informing members and 
others presenting accounts of new researches at the academy meetings that they are expected 
to furnish to the home secretary at the time of the meeting a brief paper describing these 
researches in form suitable for publication in the Proceedings. The board also suggests that 
in order to secure fuller circulation of the Proceedings in our universities, colleges, and re- 
search laboratories, members of the academy be requested to see that their own institutions 
subscribe to the Proceedings in case they have not already done so. 

Artuur A. NoyEs, 
Chairman. 


The report was accepted and the following minute adopted: 


That members and others presenting accounts of their researches at meetings of the 
academy be expected to furnish the home secretary at the time of the meeting with a written 
description of such researches in form suitable for publication in the Proceedings. 
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As Dr. Noyes had gone from Massachusetts Institute of Technology to 
the California Institute of Technology, it fell upon me to write the report on 
the first three volumes (Ann. Rep. 1917, pp. 22-23): 


REPORT OF THE EDITORIAL BOARD. 


As we have now completed the third volume of our Proceedings it seems to me opportune 
to circulate some statistics relative to the Proceedings and covering its whole existence. 
You will notice in the summary of articles according to subjects that mathematics and 
astronomy have recently dropped off a little, although their totals remain satisfactory. 
Physics has come to a satisfactory total, mainly by the large number of articles last year. 
Chemistry, considering the amount of chemical work in this country relative to work in other 
lines, has not a satisfactory total, nor has the number of articles been satisfactory in either of 
the last two years. Two of the articles in 1915 in chemistry might have been called agricul- 
ture. It has seemed best to introduce agriculture as a special topic, although it is clear that 
the make-up of the academy is such that we can hardly expect a very large number of articles 
in agriculture, except on general grounds. Geology, though having a bad start, has satis- 
factory totals, and the same is true of zoology and genetics. Botany, however, has always 
been low, perhaps because of a relatively smaller output in botany in this country. Physiol- 
ogy and pathology seem to me hardly satisfactory in their totals, pathology in particular 
having very few articles in comparison with the great activity in that subject in this country. 
Anthropology has perhaps been particularly hard hit by the war, and psychology has always 
been small in the Proceedings, possibly because there is not a proportionate degree of activity 
in scientific psychology in this country. 

I should be glad if this summary may be of some help to the editors in pointing out those 
branches in which special effort should be made to have the Proceedings properly representa- 
tive of American research. The war period is one in which research will probably suffer 
seriously, and for that reason is a period in which more than ordinary discrimination and ef- 
fort must be used to keep the Proceedings up to standard and truly representative. The ac- 
tion of this board in voting that the size of the Proceedings should not be materially dimin- 
ished is an indication that the board feels that particularly during the war period the Pro- 
ceedings should be kept up. Indeed, if the Proceedings is carefully and conscientiously 
maintained in standard and size during the period of the war, it would almost seem as though 
no efforts after the war would be necessary other than those of eliminating superabundant 
material and thus automatically raising the standard. 

You will see from the summary of institutions which have contributed more than three 
articles that there has been a great diminution in receipts from the University of Chicago, 
University of California, Johns Hopkins University, and the Rockefeller Institute. As the 
number of articles has not varied greatly from year to year, this diminution has been made 
up in the main by straggling articles from all sorts of places. The Proceedings certainly 
should welcome this increase in the distribution of its articles. It shows for one thing that 
the Proceedings is becoming representative of American research. It does seem, however, 
as though the number of articles received from the University of Chicago, University of 
California (including the Lick Observatory), and from the Rockefeller Institute are dispro- 
portionately small this year, and it may be feared that unless these leading institutions do 
better in the future we must infer that while the Proceedings is growing in representative 
character the country over, it is losing sadly in obtaining the best work of the best men in the 
best institutions and is thus in one way becoming far less representative than it should be. 

The statistics of articles by members of the academy as compared with articles by non- 
members are interesting mainly in showing a progressive diminution in the percentage of 
articles by members, despite the increase in membership of the academy. If there are 
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obstacles which can be removed and which hinder members of the academy from printing in 
the Proceedings, would it not be well to make efforts to remove them? The academy repre- 
sents the highest point in American research, and if the Proceedings should actually contain 
articles representing the totality of the investigations of members of the academy it would 
thereby become largely representative of all American research and of very high grade, and 
furthermore it would be more truly the Proceedings of the academy in the sense that cor- 
responding publications of foreign academies are representative of their research. 

The average length of articles has varied very little and is satisfactory. 

The vote in regard to changing the style of headings for articles and the size of the type 
in the Proceedings was almost unanimous in favor—as a war-economy measure—of printing 
the Proceedings in 10-point type and of using the text type instead of Cheltenham for the 
headings, consequently your chairman and managing editor have ordered the changes made 


beginning with the January issue. 
E. B. Witson, Managing Editor. 


I shall now stop to mention some ways in which the development of the 
Proceedings had even in these three years departed from the plan. First 
was the difficulty I ran into in the very first year. When I was asked by 
Chairman Noyes to canvass for papers from my friends at Harvard and 
Yale, it appeared at once that many of my friends were opposed to the 
Proceedings ever having started. This was not so much because they did 
not want a journal as because they did not see how the Academy could 
pay for it. The Academy’s extremely narrow margin for the support of 
the Proceedings had been frankly discussed by the Special Committee in 
its report reprinted above. The suggestion of support by the Government 
fell through. The guarantee fund for the period of the first five years was 
raised and the dues were increased as recommended. The establishment 
of the Proceedings was in fact an act of faith in the future. Those actively 
behind it felt confident that the demand for such a journal as the Announce- 
ment indicated would be so great that within five years paid subscriptions 
would carry most of the cost. Naturally those who did not share such 
hopes were hesitant to add to costs they saw no way of meeting. 

Next was the provision in the second report that the Managing Editor 
refer each manuscript on its receipt to one of the members of the Editorial 
Board as a referee and, in case of doubt, to at least two other members of 
the Academy. For just what happened I have only hearsay evidence sub- 
mitted to me in confidence by a personal friend who had been in the business 
meeting of the Academy who said that he had moved that the papers 
should be accepted on the recommendation of the members communicating 
them. He said he had maintained that the proposed plan of refereeing 
would delay publication, that brief first announcements were not definitive 
publication and that, as such, a member should assume the total responsi- 
bility for the propriety and scientific excellence of any manuscripts he 
communicated, and that the Academy had accepted his view. At any rate 
the refereeing was dropped and has never been reactivated. The Editorial 
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Board therefore became free of any duty to edit, which must have been 
welcomed by them, and had only the duty of doing what they could to 
channel the right kind of articles, whether of their own or of others, to the 
Managing Editor. 

There was, however, one rule laid down by Chairman Noyes that no 
article should be critical of the work of others, because controversy should be 
avoided for the reason that the Proceedings was a “privileged journal’ in 
the sense that no one but a member could cause an article to be printed in 
it. Once in a long while the Managing Editor has had to call the attention 
of a member to this rule and to request that some statement be made less 
overtly critical of another. One cannot object to a member’s stating the 
results which he communicates or even mentioning that they seem to be 
not in accord with some already published somewhere by others; for the 
results of science, depending as they do upon observations at best subject 
to accidental and even systematic errors, are often subject to improvement. 
The members have always seen the propriety of cooperating with this rule. 

Third, there was the minute, adopted with the acceptance of Chairman 
Noyes’s report, that members and others presenting accounts of their 
researches at meetings of the Academy be expected to furnish the home 
secretary at the time of the meeting with a written description of such re- 
searches in form suitable for publication in the Proceedings. So far as the 
Managing Editor heard there was little attention paid to this minute, 
which was one of the reasons he referred in his report on the first three 
volumes to the lessening of the proportion of papers by members. And for 
emphasis Raymond Pearl repeated it in his first report. 

Following Arthur A. Noyes, Raymond Pearl was made Chairman of the 
Editorial Board in 1918 and so continued until his sudden death in Novem- 
ber 1940. His first report contains an important statement of policy and 
is as follows (Ann. Rep. 1918, pp. 19-20): 


REPORT OF THE EDITORIAL BOARD OF THE “PROCEEDINGS.” 


The board submits to the academy the following report of its activities: 

1. Three volumes of the Proceedings have been completed and four numbers of the fourth 
volume have been issued. 

The statistics as to the make-up of the third volume, both in respect of subject matter and 
of source of the contributions, have been printed in the Annual Report of the Academy for 
1917, and need not now be repeated except so far as covers one point. 

The statistics of articles by members of the academy as compared with articles by non- 
members are interesting mainly in showing a progressive diminution in the percentage of 
articles by members, despite the increase in membership of the academy. If there are ob- 
stacles which can be removed and which hinder members of the academy from printing in the 
Proceedings, would it not be well to make efforts to remove them? The academy represents 
the highest point in American research, and if the Proceedings should actually contain 
articles representing the totality of the investigations of members of the academy, it would 
become thereby largely representative of all American research and of very high grade; 
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and, furthermore, it would be more truly the proceedings of the academy in the sense that 
corresponding publications of foreign academies are representative of their research. 

2. At the autumn meeting the terms of office of five members of the editorial board ex- 
pired, and new appointments were made by the council as follows: Jacques Loeb, W. M. 
Wheeler, E. B. Frost, E. L. Thorndike, and E. H. Moore. 

3. At the autumn meeting the board decided to put into operation certain changes in the 
typographical make-up of the Proceedings in the interest of economy. These changes have 
been made with satisfactory results. 

4. The editorial board is of the opinion that in view of the now established and recognized 
position of the Proceedings as a medium of scientific publication, the members of the academy 
might well contribute more of their own papers to its pages than they now do, both from the 
standpoint of self-interest as well as from a sense of duty to the academy and what it stands 
for. In this connection the board would recommend that the academy adopt as a general 
principle the policy of requiring each recipient of a grant for research from any of its special 
funds to publish some account of the results of the researches under the grant in the Pro- 
ceedings. 

5. If the above recommendation is adopted, the board would further recommend that the 
academy suggest to the several committees having in charge trust funds from which grants 
are made that whenever accounts of researches under grants are published in the Proceedings 
there shall be paid over from the trust funds out of which the grants are made to the Pro- 
ceedings account, if such action be permissible under the terms of the bequest, a sum of 
money to cover the expense of the publication at a rate of $6 per printed page. 

Respectfully submitted. 

RayMOND PEARL, Chairman. 


This report of the editorial board was in line with the previous report of 
the managing editor, including for emphasis one identical paragraph, and 
was recommended by the Council for adoption in the following abbreviated 
form (Ann. Rep. 1918, pp. 19-20): 


That members of the academy be requested to contribute their own papers to the Proceed- 
ings. 

That the policy of requiring each recipient of a grant for any research from any of the 
special funds to publish an account of the results of the researches under the grant in the 
Proceedings be approved. 

That the academy request the committees and trustees of the several trust funds of the 
academy from which grants are made that whenever accounts of researches under grants are 
published in the Proceedings there shall be paid over, from the trust fund out of which the 
grants are made, to the Proceedings account, if such action is permissible under the terms of 
the bequest, a sum of money to cover the expense of the publication. 


The Academy adopted these recommendations and the home secretary 
was instructed to bring them to the attention of the members of the Academy 
and the chairmen of the trust funds. 


REPORT OF FINANCE COMMITTEE OF THE “PROCEEDINGS.” 


The estimated net cost of the Proceedings for 1918 is $5,600. 
The estimated income is as follows: 

From subscriptions (provided each member of the academy becomes responsible for 
one subscription) 

One-third guaranty fund of $2,500 is 
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Estimated income of Billings fund 187 
Sundry other income (members’ dues, $850; N. R. C., $400; Dr. Walcott, special, 
1,350 


Total estimated income 4,170 


Total estimated deficit 1,430 
If recommendation of the editorial board that space for reports of special grants in Pro- 
ceedings be specially paid for be adopted, this deficit will be reduced to $1,200. 
The committee plans to raise funds to meet this deficit. 
C. B. Davenport, Chairman. 
Frank R. LILuie. 
RayYMOND PEARL. 


With the establishment of the National Research Council there came 
into the Proceedings a much larger amount of administrative action as 
proceedings of that adjunct of the Academy than had been contemplated 
by the Announcement in its statement that ‘‘the Proceedings, as the official 
organ of publication of the Academy, will contain reports of its business 
and scientific sessions, notices of Scientific and Biographical Memoirs .. ., 
announcements of awards of medals and research grants, ..., and state- 
ments as to other activities of the Academy.” Indeed with the relaxation 
in the publication of short scientific papers due to the preoccupation of the 
members with wartime activities, the entire balance of the Proceedings 


altered. Although the payment for the publication of this administrative 
activity by funds available to the Academy through the National Research 
Council was an aid to its precarious budget for the Proceedings, the im- 
balance was distressing to a good many members of the Academy. This 
was reflected in the report of Chairman Raymond Pearl in 1919 as follows: 


REPORT OF THE EDITORIAL BOARD OF THE PROCEEDINGS OF THE 
NATIONAL ACADEMY OF SCIENCES. 


The editorial board reports as follows regarding its activities during the past year: 

Volume 4 of the Proceedings has been completed and the numbers of volume 5 are being 
regularly issued each month. 

The articles in volume 4 of the Proceedings may be summarized as follows: Mathematics, 
9; astronomy, 11; physics and engineering, 25; chemistry, 5; geology and paleontology, in- 
cluding mineralogy and petrology, 9; botany, 3 (see also genetics) ; zoology, including general 
biology, 12 (see also genetics); genetics, 6; physiology and pathology, 10; anthropology and 
psychology, 1; a total of 91 articles. The division of these articles between members of the 
Academy and nonmembers is 39 and 52, respectively. 

The list of institutions which have contributed three or more articles is as follows: Carnegie 
Institution, 15, divided as follows: Solar observatory, 7; nutrition laboratory, 4; geo- 
physical laboratory, 1; marine biology, 2; station for experimental evolution, 1. Harvard 
University, 15; Brown University, 7; University of Illinois, 5; Bermuda Biological Station 
for Research, 4; University of California, 4; University of Chicago, 4; University of Penn- 
sylvania, 4. 
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On April 28, 1919, the editorial board held its annual meeting, the following members 
being present: Messrs. Pearl, Wilson, Day, Hale, Clarke, Jennings, Lusk, Mayor, Millikan, 
A. A. Noyes, W. A. Noyes, Thorndike, and Wheeler. In regard to the general editorial 
policy of the Proceedings, it was held to be desirable to make the Proceedings, in so far as 
possible, a publication of permanent original, scientific value, in which duplication of publica- 
tion should be avoided so far as was consistent with the general policy which has prevailed 
in the Proceedings throughout its existence of publishing short articles embodying a brief 
statement of the results of important researches which were eventually to be published in 
detail elsewhere. It was agreed that the rule of the Proceedings requiring prior publication 
should be waived in the case of summaries of an extended series of papers, some (if not all) of 
which had already appeared elsewhere, provided that the summary was so written as to be of 
practical use in enforcing the points made in individual papers and in attracting the attention 
of workers in related fields, thus making the summary in the Proceedings a real contribution 
to the subject. 

It was agreed in general to adhere to the present policy of the Proceedings in regard to 
having the bulk of its contents made up of numerous short articles of first-class quality, 
falling in general under the six-page limit. It was thought desirable, however, to continue 
the policy of accepting longer articles under special circumstances, 12 to 15 pages being re- 
garded as a proper maximum length for such articles. It was agreed that the managing 
editor and the chairman of the board should have all reasonable freedom in exercising their 
judgment on the administration of policy as to length of articles in particular cases. 


A special joint committee of the editorial board of the Proceedings on the one hand, and 
the National Research Council on the other hand, met and considered the general question 
of the future relations of the National Research Council and the Proceedings. The special 
committee was constituted as follows: For the editorial board, the chairman, the managing 
editor, and Dr. Day; for the National Research Council, Drs. Hale, Merriam, and Yerkes. 
The general policy worked out by this joint committee was agreed to by the editorial board. 
It was in effect this, that the Proceedings of the National Academy of Sciences should be- 
come in a broader sense than had been true in the past, representative of the activities of the 
National Research Council, as well as of the National Academy. It was understood that the 
National Research Council should offer to the Proceedings as official communications of the 
Research Council of the National Academy such material (intended for publication as bulle- 
tins of the council) as the council considered to be of permanent scientific value in the Pro- 
ceedings. It was felt that in view of the proposed enlargement of the scope of the Proceed- 
ings to represent the activities of the National Research Council that some changes in the 
typography of the Proceedings might be desirable and it was agreed that changes looking to 
the improvement of the Proceedings in this regard would be inaugurated as soon as agreement 
on the matter had been reached between the conferees from the two interested bodies. 


Although no formal report can be made on the matter at this time, the editorial board is in 
possession of information which leads it to hope that the financial support of the Proceedings 
will be more adequately provided for in the near future. In this event the editorial board 
expects to inaugurate, with the approval of the council of the Academy, certain changes in 
details of policy which will be in the direction of more liberal arrangements between the Pro- 
ceedings and its contributors, particularly in the matter of providing a certain number of free 
reprints to authors. The wisdom of such policy has always been clear to the editorial board, 
but the simple fact of lack of available funds in the past has made it impossible for the board 
to carry out its wishes in this matter. 


Respectfully submitted. 


RAYMOND PEARL, Chairman. 





The First Six Volumes 15 


The negotiations between representatives of the Academy and of the 
Research Council resulted in the following action of the Council of the 
Academy (Ann. Rep. 1920, p. 33): 


BUSINESS OF THE COUNCIL 
PROCEEDINGS. 


The following recommendations of the joint committee of the National Academy of 
Sciences and of the National Research Council upon publications were approved: 

1. That the National Academy of Sciences and the National Research Council co- 
operate in the publication of the Proceedings, beginning with Volume VII. 

2. That the material published in the Proceedings consist only of articles in brief form of 
permanent scientific value. 

3. That the management of the Proceedings be vested in an executive committee of three, 
consisting of the managing editor as chairman, for a term of one year, of a representative of 
the Academy and a representative of the National Research Council, each to be appointed 
for a term oi three years. 

4, That the editorial board consist of the home secretary and the foreign secretary of the 
Academy, the chairman and the permanent secretary of the National Research Council as ex- 
officio members, and in addition of 10 representatives of the Academy and seven representa- 
tives of the Research Council, these numbers corresponding to the number of sections of the 
Academy and the number of divisions of science and technology of the Research Council. 

5. That, beginning with Volume VII, the financial responsibility of the Proceedings be 
shared equally by the National Academy and the Research Council. 

6. That, beginning with Volume VII, the operation of the Proceedings be placed upon a 
budget basis the size of the volume in any year to be determined by the conditions of the 
budget, the equal amounts contributed by each organization being determined by mutual 
agreement before the beginning of each calendar year. 

7. That the managing editor of the Proceedings be appointed by the council of the 
Academy and the executive board of the National Research Council upon the nomination of 
the editorial board. 


This action made it necessary to keep the cost of the Proceedings within 
a limited budget and resulted in a somewhat reduced size pending efforts 
to find additional support. It left the administration to an “Executive 
Committee” of three, consisting of the chairman of the Editorial Board 
(Raymond Pearl) and the Permanent Secretary of the National Research 
Council (Vernon Kellogg) with the Managing Editor as Chairman. 

At this point I want to call attention to the 56-page symposium ‘A 
Survey of Research Problems in Geophysics” (Vol. 6, pp. 545-601) prepared 
by chairmen of Sections of the American Geophysical Union. It seems to 
me that the collection of papers was very influential in blocking out geo- 
physical research that needed to be done and thus brought about its doing. 
This symposium was part of a considerable activity in the Research Council 
to get science started up actively through making reviews of the then 
present frontiers of science in such a manner as to suggest problems for 
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attack. Three previous research analyses of this sort had been: ‘Some 
Problems of Sidereal Astronomy” by Henry Norris Russell (Vol. 5, pp. 
391-416); “The Larger Opportunities for Research in the Relations of 
Solar and Terrestrial Radiation” by C. G. Abbot (Vol. 6, pp. 82-95); 
and ‘Scientific Research for the National Defense as Illustrated by the 
Problems of Aeronautics” by Lt. Col. George O. Squier, USA (Vol. 2, pp. 
740-742), an abstract, listing a large number of problems needing solution. 

In connection with the reorganization, those elected members of the 
Research Council who were not members of the Academy were given the 
same right and responsibilities as members of the Academy in the matter of 
communicating research articles to the Proceedings. 





CHAPTER Ii. VOLUMES 7-36 (1921-1949) 


Volumes 5 and 6 had 6138 and 722 pages, showing a good recovery from 
wartime; but with the restricted budget available to the Executive Com- 
mittee, volume 7 was cut back to 367 pages, and the only administrative 
matter was the ‘List of Publications of the National Academy of Sciences 
and of the National Research Council” (pp. 339-362), which was to show 
the background from which the new arrangement started. Volumes 8 
(373 pp.), 9 (446) and 10 (507) remained small; volumes 11 (789) and 12 
(783) were getting back to prewar size, although there was not the earlier 
pressure of solicitation from members of the Editorial Board. 

Table 1 gives the comparison between volumes 1-6 and 7-12 of the 
distribution of articles over the standard sciences: (1) mathematics, (2) 
astronomy, (3) physics and engineering, (4) chemistry, (5) geology and 
paleontology, (6) botany, (7) zoology, (8) genetics, (9) physiology and 
pathology, (10) anthropology and psychology. It is there seen that in 
both six-year periods physics had the highest number of articles by a con- 
siderable margin and that in the first mathematics was second with geology, 
zoology and physiology tied with it, but in the second period mathematics 
was alone in second place. In the first sexennium 62% and in the second 
75% of the articles were in the physical sciences if geology and paleontology 


TABLE 1 
DISTRIBUTION OF THE SCIENCES OVER THE TEN CHIEF DIVISIONS 


1 2 3 4 5 6 7 8 9 10 Total 


Vols. 1-6: 
No. 92 107 154 81 92 33 91 68 90 41 849 
% 10.8 12.6 18.1 9.5 10.8 3.9 10.7 8.0 10.6 4.8 


Vols. 7-12: 
No. 140 60 290 67 33 10 44 59 62 17 782 
% 7:9 7.7 3.1 86 42 1.6 &6 7:5 €9 2-2 


Vols. 13-22: 
No. 419 85 389 176 70 56 115 201 126 52 
% 24.8 5.0 23.0 10.4 4.1 3.3 68 11.9 7.5 3.1 


be included therein despite the fact that paleontology deals with former life. 
It should be particularly noted that in the second sexennium physics it- 
self (including engineering which uniformly ran low) accounted for more 
than one-third of all the articles. Although still first early in the third 
sexennium, physics shortly thereafter fell far below mathematics and 
somewhat below genetics. 


17 
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Such unequal coverage of the different sciences has been typical of the 
whole history of the Proceedings. It has led to enthusiasm for the Proceed- 
ings on the part of those members and other scientists who have found in it 
articles of professional interest and importance to them and to criticism 
from those who have found little if anything in the Proceedings of their 
liking. The case for criticism lies entirely in the hands of the members; 
those who are contributing might write, as was always intended, in a manner 
more intelligible and interesting to the general membership, and those 
who are not contributing could see that scientific findings of interest to 
them were sent to the Proceedings to publish. There seems to be evidence 
that there was a good deal of activity of this sort during the first six years 
but very little of it since then. 

In 1927 with volume 13, there appeared as Part II of number 1 a brochure 
entitled Publications of the National Academy of Sciences of the United 
States of America (1915-1926). It ran to 197 pages in three parts as 
follows: 

I. Index to the First Ten Volumes of the Proceedings (1915-1924). 

II. List of Other Publications of the Academy from 1863-1926. 
III. List of Publications of the National Research Council from 1916-1925. 

The Index was a subject and author index combined as in the custom of 
the Proceedings, pp. 1-113, with about 4900 entries. Part II (pp. 114- 
127) listed the Memoirs I-XXII pt. 1, the Biographical Memoirs I-XI, 
Reports of Committees and Annual Reports for 1863-1925. And Part III 
(pp. 128-197) listed the publications of NRC and its fellows and some papers 
originating in the activities of its committees. Although published as 
Part II of number 1 of Volume 13 dated January 15, 1927, the brochure 
itself was dated ‘‘Published November 1, 1926,” and priced $1.50. I 
had nothing to do with the preparation of the brochure; it was prepared 
in Washington, presumably under the direction of Paul Brockett, widely 
known for his bibliographies of the progress of aeronautics, and then serving 
as assistant to the president of the Academy. 

The Editorial Board at this time consisted of the Home Secretary (David 
White) and the Foreign Secretary (R. A. Millikan) of the Academy, the 
Chairman (Gano Dunn) and the Permanent Secretary (V. Kellogg) of the 
Research Council, and the following 17 members, 10 being for the Academy 
and 7 for the Research Council as by the agreement of 1920 cited on page 15: 


J. S. Ames* R. G. Harrison* W. J. V. Osterhoutt 
L. J. Cole* L. Hektoen* F. Schlesingert 

A. L. Day L. J. Hendersont H. S. Washington* 
W. Duane? F. B. Jewett* W. M. Wheelert 

G. Dunn A. V. Kidder* David White* 

W. J. Hale* E. H. Mooret 


* Research Council representative. t Academy representative. 
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In the report of Raymond Pearl (p. 14) of the agreement between the 
special joint committee of the editorial board of the Proceedings and the 
National Research Council he stated: ‘‘It was understood that the National 
Research Council should offer to the Proceedings as official contributions of 
the Research Council of the National Academy of Sciences such material 
(intended for publication as bulletins of the council) as the council considered 
to be of permanent scientific value in the Proceedings.” Although this 
statement was not specifically incorporated in the statement by the Council 
of the Academy (p. 15) I had been expecting to receive for publication some 
such materials from the Research Council. Having received none, it in- 
terested me to note that in Part III of the brochure none of the Bulletins 
listed as published after the date of the agreement had been offered to the 
Proceedings, and I judged that none of them were in fact “articles in brief 
form of permanent scientific value” as specified in section 2 of the statement 
by the Council of the Academy; they were too long. There were, however, 
listed among the Reprint and Circular Series the research analyses cited 
above (p. 15) and I had hoped that similar, if somewhat briefer, contribu- 
tions would be coming to me to print. As none came I could only assume 
that for some reason the Research Council felt it had nothing to offer the 
Proceedings which met the conditions of the agreement. This was a great 
disappointment because many of the shorter research papers coming out of 
the large engineering division of NRC seemed just the sort of material 
which did meet the terms of the agreement and could be published in the 
Proceedings to the advantage of the journal, of the Academy and of the 
Research Council in relieving the great dearth of engineering research in the 
pages of the Proceedings. But I recognized that it was for the Research 
Council to decide where the material could best be published, and I was very 
glad to see that in the long list of publications by National Research Council 
Fellows there were many which were cited as in the Proceedings and which I 
knew to be excellent research. 

So much for the special brochure of November 1, 1926. 

There was one very encouraging development at about this time. In 
Pearl’s report of 1919 (p. 14) he had expressed the hope that better financial 
support might be found for the Proceedings and he had steadily sought for it. 
In his report as representative of the Academy on the executive committee 
of the Proceedings (Ann. Rep. 1927, p. 14) he could state: 


Some relief to the financial situation of the Proceedings has been found in an appropriation 
from outside sources which is available for defraying the cost of publishing brief original 
scientific papers which may exceed the limit of six pages imposed by the editorial board of the 
Proceedings. One reason for the imposition of this restriction on the length of articles is that 
the Proceedings accepts brief summaries of material to appear practically at the same time in 
extenso in technical journals and it seems desirable that to avoid duplicate publication these 
summaries should be kept exceedingly brief. Another reason for imposing the restriction is 
that in a mixed journal which contains articles on a variety of sciences and is intended to 
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contain matters in one science of interest to workers in another, it is desirable that all articles 
should be brief. The special appropriation for longer articles does not apply to those which 
are summaries, as it should not, and in accordance with the general policy of the Proceedings 
is restricted to articles which though exceeding the six page limit are still brief. No article 
so long as 12 pages has been printed. The space occupied by those contributions between 6 
and 12 pages in length is about one-fifth of the total volume of the Proceedings. The ac- 
ceptance of this type of article has increased the average length of the communication to the 
Proceedings from 4 pages to 41/2 pages, as might naturally be expected. 


I should remark that as Managing Editor I have never set policy; that 
is the duty of the Chairman in conference with his editorial board and with 
the consent of the Council of the Academy. My problem is to carry out 
the policy set, which is enough for one person or, as it was during the period 
covered by this chapter, for the executive committee. Although I was 
chairman of that committee, policy matters were cared for by the other two 
members, who at that time were Pearl for the Academy and Kellogg for the 
Research Council. How they took care of it I never knew; they often dis- 
cussed with me the practical matters connected with carrying out policy 
under consideration and generally asked me for any suggestions as to policy 
that I might wish them to consider. 

As to the amount of money available for these longer articles, which in 
themselves constituted a change of policy, I never had any precise idea. 
With the elasticity in the budget, due to a backlog of unspent income, which 
it was necessary to have, I could accept the longer articles as presented and 
charge their cost to the fund and straighten things out later if I had over- 
drawn it. My impression is that over the years 1926-34 it amounted to 
something around $10,000. ‘The first article of this class was by G. N. 
Lewis on “The Nature of Light” in volume 12, pp. 22-29, and was of 7 
pages; it was a testimonial to his originality and his logic, but unorthodox 
as he stated at the start. 

So many members had taken advantage of the provision for longer articles 
while the money lasted that they were anxious for the privilege to continue, 
but this the Academy could not afford; it was agreed, however, to meet 
them part way by letting them pay for the overrun above six pages, the 
Academy carrying the cost of the first six. It was not a comfortable plan to 
administer for it is always difficult to know in advance just how much space 
the printer will take, and authors tend to underestimate the excess space. 


In November 1940 Raymond Pearl suddenly died. The following note 
should be a part of this history (Ann. Rep. 1941, p. 18): 


It is a sad duty to call attention to the death of Raymond Pearl, who over so many years 
served the Academy and the National Research Council in so many ways, including a long- 
continued interest in the Proceedings. In succession to Arthur Noyes, Mr. Pearl became 
chairman of the editorial board, beginning with volume 4 (1918) and continued in that 
capacity until after the conclusion of the arrangement between the Academy and the National 
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Research Council for joint responsibility for the Proceedings effective with volume 7 (1921); 
from that time to his death Mr. Pearl was the appointee of the Academy who, with the 
permanent secretary of the National Research Council and the managing editor, served on 
the executive committee of the Proceedings. He was especially active in raising a revolving 
fund to tide the Proceedings over difficult times and later when the Academy had temporarily 
some special funds to aid publication on a considerable front he was influential in making 
it possible for the Proceedings to publish articles which, while brief, exceeded the six-page 
limit which has always been imposed upon the length of our contributions except as special 
funds are available to cover the cost of any excess over that limit. The Proceedings owes 
more to Raymond Pearl than to any other person, except perhaps the one who may have 
been most influential in its original establishment. 


The place of Pearl on the executive committee went to R. A. Millikan 
who served through 1949. He frequently remarked in the annual business 
meeting that the original idea of the Proceedings to serve for brief communi- 
cation of new scientific findings to fellow members and to those who might 
read the journal, without the elaborate detail desired by the specialist, was 
the sound policy for the journal. He had been elected in 1915, the year the 
Proceedings started, and had come on the editorial board as early as 1916, 
and been a considerable contributor to the Proceedings from 1916 to 1935. 

There had been other changes. As the Permanent Secretary of the Re- 
search Council, Vernon Kellogg had been succeeded in 1936 by Ludvig 
Hektoen and he by Ross Harrison in 1938, who served until Detlev Bronk 
took his place from 1947 through 1949. 

It was not only the prominent personnel on the Proceedings that was 
changing; the policy, or at any rate the practice, of the Academy was 
changing. The Academy’s Constitution, Art. II, Sec. 4, provides: ‘‘The 
Academy shall be divided by the Council into sections representing the 
principal branches of scientific research.”” When the Academy was organ- 
ized these branches were stated as: (1) Mathematics, (2) Physics, (3) 
Astronomy, Geography and Geodesy, (4) Mechanics, (5) Chemistry, (6) 
Mineralogy and Geology, (7) Zoology, (8) Botany, (9) Anatomy and Physi- 
ology, (10) Ethnology. The members were free, as they are now, to select 
the section to which they belonged. This is much the same list as we had 
when the Proceedings was started. It proceeds roughly in the order in which 
the sciences have emerged. 

Inasmuch as the rule for classification of articles in the Proceedings is that 
they are to be classified as in some one of the “principal branches of scien- 
tific research” into which the Council organizes the Academy, and inasmuch 
as there always have been, and presumably always will be, members who are 
dissatisfied with any rule for classification, it appears that a bit of history 
of the matter is germane to this history of the Proceedings. Dr. F. W. 
True of the Smithsonian Institution, in his volume ‘‘A History of the First 
Half-Century of the National Academy of Sciences, 1863-1913,”’ which ap- 
peared in connection with the Semi-Centennial in April, 1918, summarized 
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the efforts at revision of the classification between 1863 and 1911 somewhat 
as follows (on pages 68-70): 


The original classification [given above] lasted until 1872, when the whole system of 
classes was abolished. 

The matter came up again for consideration in 1885, when it was proposed to divide the 
membership into four sections, but this proposition was rejected. Notwithstanding .. ., the 
subject was brought forward anew and .. . referred to a committee which, in 1890, reported 
in favor of the re-adoption of a classification .... As to the method of classification the 
committee remarked that “the task of fixing upon this is far more difficult now than it was 
when the National Academy was founded, nearly thirty years ago. In fact, it appears well 
nigh impossible to establish one so that it shall be both strictly scientific, according to 
present ideas, and at the same time practical. Your committee therefore propose a classifica- 
tion closely similar to that originally established, and believe that, however liable to tech- 
nical criticism, it is essentially such as is least likely to meet with difficulties in its practical 
working.” This report was referred to the Council and the subject continued under discus- 
sion for nine years longer before a new decision was reached. In April, 1892, the Academy 
adopted a resolution declaring that a reorganization into sections was desirable, and in 
November . . . a committee reported in favor of the classification. ..: (1) Mathematics, in- 
cluding Astronomy and Geodesy. (2) Physics. (3) Engineering, including Civil, Me- 
chanical, Electrical, Hydraulic, ete. (4) Chemistry, including Applied Chemistry. (5) 
Geology, including Mineralogy, Paleontology, etc. (6) Biology. (7) Anthropology, 
including Sociology, Economic Science, etc. ... This report was referred to the Council 
and was printed and distributed to the members of the Academy. In 1894 the Council re- 
ported in favor of still another classification: Class A. Mathematics and Astronomy. 
Class B. Physics and Engineering. Class C. Chemistry and Mineralogy. Class D. 
Geology and Paleontology. Class E. Biology. Class F. Miscellaneous. This report 
was held under advisement until 1899 when an amendment to the constitution was adopted 
providing for the division of the Academy into six standing committees...: (1) Mathematics 
and Astronomy. (2) Physics and Engineering. (3) Chemistry. (4) Geology and 
Paleontology. (5) Biology. (6) Anthropology. 

This classification was amended in 1911, the committees on Biology and Anthropology 
being replaced by four separate committees: (a) Botany, (b) Zodlogy and Animal Morphol- 
ogy, (c) Physiology and Pathology, and (d) Anthropology and Psychology. 


This long quotation covers the change from the original classification of 
1863 to none in 1872, the long discussion from 1885 to 1899 leading to a 
classification into six committees mentioning nine sciences, and finally to a 
classification into eight committees mentioning fourteen sciences in 1911. 
but this does not take us to January 1915; for in April 1914 the committee 
or section of Mathematics and Astronomy was split into its two components, 
making nine sections but still fourteen sciences. During some of this time a 
member could under certain conditions belong to two committees or sec- 
tions. 

There have been more changes since the Proceedings started. In Novem- 
ber, 1919, Physics and Engineering was split into its two components, 
making 10 sections and still 14 sciences. In 1932 Physiology and Pathology 
was divided into Physiology and Biochemistry on one hand and Pathology 
and Bacteriology on the other, thus making 11 sections with 16 sciences. 
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In 1942 Geology and Paleontology dropped the second science, reducing the 
number of principal sciences to 15. In 1948 Anthropology and Psychology 
were divorced into separate sections, making 12 sections with 15 sciences. 
In 1951 Geophysics was made a section and their number became thirteen 
with 16 sciences. In 1954 Physiology and Biochemistry were divorced re- 
sulting in 14 sections for the 16 sciences, and in 1957 Bacteriology was re- 
named Microbiology. There is little indication that this tinkering with the 
classification will cease. It is in part a conflict between broad scientists who 
wish few principal sciences, and specialists in particular lines who wish their 
line recognized. 

The only classification used by the Proceedings but not recognized in the 
names of sections is genetics, which may be botanical, zoological, or human. 
The reason for its use is that before the rule for classification was adopted 
there were on the Editorial Board and in Chairman Pearl members who were 
ardent geneticists who channeled so many papers in genetics to the Pro- 
ceedings that the journal acquired a reputation in the field and the question 
of dropping the classification has never been seriously proposed. Were 
genetics to be disallowed as a classification it would be easy to put the arti- 
cles into botany or zoology, or if they dealt with human heredity into 
physiology or pathology or anthropology. Indeed, entirely apart from the 
case of genetics the classifications in the biological sciences are not clear cut. 
The botanists have never given up plant physiology to physiology, and 
psychology has articles in the physiology of the senses, and many a member 
not in the section of biochemistry sends in articles which are so classified. 
On the other hand there was the article a dozen years ago by the distin- 
guished anthropologist A. L. Kroeber on “Sign and Symbol in Bee Com- 
munications” commenting on some aspects or interpretations of the work of 
our foreign associate von Frisch which carried the classification anthropol- 
ogy, presumably because it was an anthropologist’s interpretation, though 
the subject was zoological. Many of our articles could be classified in 
several ways. ‘There are those classified in biochemistry which could be in 
one or another of the biological fields or even in chemistry as such. Twenty 
years ago, long before the recent explosion of biochemistry into the Proceed- 
ings, Walter Cannon, then Foreign Secretary, pointed out to me the broad 
spread of biochemistry; it has become even broader since then. 

If these paragraphs on classification seem to overemphasize the matter, I 
can only say that it is one of the most annoying with which the Managing 
Editor has to deal, and he wishes the contributors to the Proceedings would 
remember the wise words of the 1890 committee that a system of classifica- 
tion, however liable to technical criticism, should be such as to be least 
likely to meet with difficulties in its practical working. 

Table 1 shows that the average number of articles in the first six volumes 
was 142, in the next six 130 and in the next ten 169. An examination of the 
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record by individual years shows great variation. For example in the ten 
volumes 13 to 22 the average for the first three was 200, for the next three 
148, in volume 19 there was a jump back up to 200, but for the last three a 
retreat to 149. On the whole the Proceedings seemed to be losing ground, 
and it certainly was relatively to the membership of the Academy which was 
increasing from 240 to 330 during the decade. But a worse decade was 
ahead with depression and war. At the Annual Meeting of 1947, I reported 
figures for volumes 23 to 32 which, reduced to conform with Table 1, are as 
in Table 2. It will be noticed that volume 28(1942) was not off much, but 
the next four were below volume 4(1918), and Table 3 will show that volumes 
33 to 36 remained below the prewar average of 23 to 27; a real advance came 
with volume 37(1951). 


TABLE 2 
DISTRIBUTION OF THE SCIENCES OVER THE TEN DIVISIONS 


(1) mathematics, (2) astronomy, (3) physics and engineering, (4) chemistry, (5) geology 
and paleontology, (6) botany, (7) zoology, (8) genetics, (9) physiology and pathology, (10) 
anthropology and psychology. 


1 2 3 4 5 6 i 10 
No. of Articles 








Volume 

23 40 

24 43 

25 51 

26 49 

27 45 
Total 228 
Per cent 34.2 9. 


Volume 
47 11 7 116 
35 8 11 81 
26 4 10 81 
35 4 20 81 
36 0 8 69 
Total 179 2 Pa 56 428 
Per cent 41.8 2. 5. : ; 6.3 ; : 13.1 0. 


In 1947 I also called attention to the impending budget difficulties in these 
words: “It will not do to overlook the fact that printing costs have risen 
sharply in the past two years and that, unless the budget available for the 
Proceedings be correspondingly increased, it is not to be expected that the 
average size of the volume can be maintained.” It may have been that this 
warning was premature, but mindful of the difficulties there had been in 
1920, it seemed well to mention rising costs. The situation did not look 
dangerous in the Annual Report for FY 1947-1948 which showed in Exhibit 
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C, page 87, Proceedings income of $7,139.98 and expenses of $4,701.07, 
with a balance of unspent income of $33,190.39. I had not foreseen that 
recovery in the size of the volume would be so slow. 


In 1947 Dr. A. N. Richards became President of the Academy. At the 
December 1947 meeting of the Council, to which he invited me, he took up 
the Announcement prefaced to the first issue of the Proceedings and re- 
marked that the sooner we got back to it the better. This I took to be in 
line with the remarks our Chairman R. A. Millikan had made in the business 
meetings of the Academy that the original idea of the contents as to consist 
of first publication of brief articles reporting original research without 
elaborate detail and intelligibly to the general membership of the Academy 
was the proper policy for the Proceedings; but this was not specified. 
President Richards did, however, direct that the name of the communicator 
of an article by a non-member should be specified in print, and this I was 
able to do beginning with the issue of January, 1948. 

It may be interesting as a matter of ancient history to say that this ques- 
tion as to what should be done about articles by non-members in respect of 
stating the responsible member communicating the article had been actively 
discussed by the Editorial Board in the early days. For the first two vol- 
umes those opposed to printing the name won. Then those wanting it 
printed won and it was printed for volume 3 to volume 8, No. 4, when those 
opposed to printing it won and from No. 5 of volume 8 through volume 33 it 
was not printed. The Managing Editor was always under instructions to 
keep a record of the communicator to be used if needed in connection with 
any question of the propriety or scientific merit of the article for both of 
which the communicator is editorially responsible. 

A second change came when President Richards had his assistant Ray- 
mond Zwemer send me copy for the ‘Organization of the Academy” to be 
inserted in the July issue of 1948. The Proceedings had carried in early 
days in the front matter of each volume just after the Table of Contents a 
plain list of “Officers and Members of the Academy” as of November 15, 
with names in capitals and small capitals and institutional connection in 
italics, all in 8-point type. It was really not a mailing list because it was 
understood that the Academy did not wish to distribute one to all the world. 
It was but part of what the Announcement promised as “‘reports of its busi- 
ness and scientific sessions and of actions taken by its Council, notices of the 
Scientific and Biographical Memoirs printed for the Academy by the United 
States government, announcements of the awards of medals and research 
grants made from its trust-funds, and statements as to other activities of the 
Academy.” All this was given up in the financial stringency of 1920 to con- 
serve all the budget for the brief research papers, and because the increase 
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of activities via the recently established National Research Council would 
have taken too much of the journal if covered with the adequacy formerly 
promised for the Academy. Only the address list has come back, but with 
the present size of the Proceedings the account of all the activities, including 
those of the Research Council, could be taken on without dangerously adding 
to the cost of the Proceedings. 

The volumes had been small during the war and immediately after, the 
low being volume 32(1946) of 336 pages with 33(1947) of 397, but 34(1948) 
climbed to 624 pages. In the report of April 1949 it was said: “In 
accordance with the experience after the First World War we note that there 
has been a considerable increase in the size of the Proceedings, the volume 
for 1948 being more than 50% larger than the average for the preceding 
three years. Costs have more than correspondingly risen, for the cost per 
page has been rising from $10.10 in 1945 to $13.48 in 1948. The mailing 
list has also risen with the resumption of foreign mailing from 1,362 in 
July 1945 to 2,022 in July 1948 and is now about 2,100, which is markedly 
larger than any prewar figure.” Finally, with volume 35(1949) of 720 
pages the Proceedings could be said to have returned to its prewar size. 
It was the last under the Executive Committee. In reporting on it in April 
1950 I said: ‘The cost of publication is now about double the budget and 
the publication can continue to run on income saved in the lean years only 


so long as the accumulations last, and thereafter the budget must be in- 
creased or the size of the Proceedings reduced, or both.” 





CHAPTER III. THE LATER YEARS 


In the spring of 1950 President Richards announced that the Proceedings 
would return to its initial status with an Editorial Board of fifteen members 
plus certain members ex officio as follows: 


Linus Pavuuine, Chairman Epwin B. Witson, Managing Editor 
Frep E. Wricut, Home Secretary §Roaer Apams, Foreign Secretary 
D. W. Bronx, Chairman of the National Research Council 


J. W. Beams G. W. Beadle Gregory Breit 
R. E. Cleland E. A. Doisy L. C. Dunn 

W. W. Rubey G. C. Evans C. S. Marvel 
Harlow Shapley C. H. Graham J. von Neumann 
F, E. Terman J. T. Patterson W. H. Taliaferro 


This Editorial Board was appointed to serve from July 1, 1950, with the 
terms of the first column to last until June 30, 1954, those of the second 
column until June 30, 1953, and those of the third until June 30, 1952, with 
the understanding the terms thereafter would be for three years, that mem- 
bers might be reappointed, that the Board would meet annually at the time 
of the Annual Meeting of the Academy and at other times at the call of the 
Chairman, and that the Managing Editor would prepare for the new Board 
a statement of the background of the Proceedings. Thus, the Executive 
Committee was disestablished and the National Research Council was repre- 
sented only by its Chairman and by those members of the Board who hap- 
pened also to be members of the National Research Council. As D. W. 
Bronk was elected President of the Academy to take office on July 1, 1950, 
he was succeeded on the Editorial Board by the new Chairman of the Re- 
search Council, Douglas Whitaker, and he shortly thereafter by W. W. 
Rubey who served until his resignation in 1954, after which time Dr. Bronk 
served as Chairman of the National Research Council as well as President 
of the Academy until his retirement in 1962. 

As Chairman Pauling did not call a meeting of the Board prior to the 
Annual Meeting of 1951 and I desired to include 1950 in my report on the 
background and then present state of the Proceedings, the report was not 
presented until the spring of 1951. Most of that report has been covered in 
greater detail in Chapters I and II of this History and will not be repeated. 
At the Autumn Meeting of the Academy in Schenectady in 1950 at the invi- 
tation of the General Electric Company, attended by only 83 of the approxi- 
mately 450 members of the Academy, there was considerable discussion in 
the Business Session of the Proceedings of which I stated in my report that: 
“There were members who said that they wanted the Proceedings changed. 
Mostly these seemed to be those who did not contribute to it. Whether 
they would contribute to it if it were changed to suit them is not determin- 
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able.” It was obvious that the members who spoke were not well satisfied 
with what the Proceedings was and on a showing of hands it appeared that 
a majority of those present were not satisfied, but though various suggestions 
were made for changes, it did not appear what changes would be on the 
whole satisfactory, and no action was taken. I did not even get a distinct 
impression that the majority wished a return to the shorter, more generally 
intelligible and interesting first announcements of new scientific results 
without much technical detail, as recommended by the previous chairman 
Millikan and as I thought was one of the things President Richards had in 
mind in his remarks of December 1947. However, from the fact the speakers 
had been mostly non-contributors, one might infer that such might be the 
case. At any rate I reported the situation to the new Board along with the 
Bylaw on the subject which then was and long had been, and for that matter 
still is, that ““The Proceedings shall be primarily a medium of first publica- 
tion for original articles in brief form, of permanent scientific value.”’ 

What this means has to be determined by the Council of the Academy on 
or without such recommendations as the Editorial Board may make. Inas- 
much as the original recommendation of that Board, or its predecessor Com- 
mittee, that the Board should have editorial powers, including a referee 
system for articles, was overthrown by the Academy itself in the very early 
days of the Proceedings by making the member who communicates an 
article its sole referee, the powers of the Board and the Managing Editor 
are clearly only advisory relative to what appears in the Proceedings, the 
communicating member being solely responsible. Moreover this freedom 
for the member seems to be strictly in accord with the provisions of the 
Constitution of the Academy concerning scientific communications in 
Article V, to wit: 

Section 1. Communications on scientific subjects shall be read at scientific 
sessions of the Academy, and papers by any member may be read by the author 
or by any other member, notice of the same having previously been given to the 
secretary. 

Section 2. Any member of the Academy may read a paper from a person 
who is not a member and shall not be considered responsible for the facts or 
opinions expressed by the author, but shall be held responsible for the propriety 
of the paper. 

The second of these rules was adopted in the very same words by the Acad- 
emy at its organization meeting in 1863; the first was worded differently 
but meant the same thing. Apparently if a member has wished to read a 
scientific paper to the Academy, it has never been within the powers of any 
officer of the Academy to deny him access to the program of the scientific 
sessions. This is a type of extremism relative to the academic freedom of 
academicians which has been traditional and possibly it was this which led 
the Academy to overrule the initial proposal for a system of refereeing for 
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the Proceedings and which has made it customary to accept for immediate 
publication whatever the members send in recommended for publication, 
except for reason of necessary correspondence relative to the copy. The 
members have lived up to their responsibilities as sole referees very well in- 
deed; few have misused their privileges, unless it be by non-use. 

When the Proceedings was established the Academy had no provisions in 
its constitution or bylaws limiting the length of papers read to it, but the 
articles in the Proceedings were limited from the start to six printed pages, 
which meant the equivalent of 3000 words and had remained limited to that 
except as the cost of additional length was met by funds supplementary to 
the budget. 

The attention of the new Editorial Board was called to one more item— 
the distribution of the Proceedings. As of the end of the fiscal year in 1950 
this was: 949 copies to 780 paid subscribers, 730 copies to members of the 
Academy and Research Council, 233 for the foreign free list, 18 for the 
domestic free list, 100 for stock at the Academy, 270 for stock at the press, 
making in all an edition of 2300 copies. The considerable number of copies 
for stock was to provide for back numbers needed in the future and espe- 
cially for the steadily increasing subscription list. Before the end of 1950 
the distribution had jumped to 2350 copies and had the press not made 175 
extras, we should have been in an embarrassing position. The edition as of 
April 1951 when the new Board first met was 2500. 

So much for background. The new Board at its first meeting recom- 
mended that the page allowance for members without payment for excess 
space be increased from 6 to 12 pages, with articles by non-members re- 
maining at 6 pages. This was directly opposite to previous statements by 
all chairmen both as to length and as to discrimination against papers that 
members wished to communicate for non-members who were, often if not 
usually, associates working in fields close to theirown. The reason that had 
been given for this policy of non-discrimination was that many members did 
not like to put themselves down as co-authors with their younger associates 
unless their own contribution was major. Whether individual members 
held this view depended largely upon custom in the particular branch of 
science in which they worked. At any rate the Council approved the recom- 
mendation and the Proceedings was off to a new start in the direction of 
longer and more technical articles in real competition with professional 
journals which the founders of the Proceedings especially wanted to avoid. 
In my report in 1952 I stated that this increase in permitted free space had 
not increased the average length of articles and that the proportion of 
articles signed by members remained at just under 40%. 

A noteworthy scientific event of volume 37 (1951) was that Chairman 
Pauling, after an initial 6-page contribution in the April issue, published a 
series of 7 articles in the May issue running to a total of 51 pages constituting 
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what was practically a small monograph on his new findings about the struc- 
ture of proteins. Although distinctly at variance from the past policy of 
the Proceedings, this contribution may well have made the issue of May 
1951 the scientifically most distinguished of the first 50 volumes. 

Before going on with the text, Table 3 will give a summary of the data 
concerning volumes 33 to 40 covering the eight years after President 
Richards suggested a return to the earlier organization and procedures as 
desirable. The same distribution will be kept, with geophysics combined 
with geology under 5. The following points may be noted. First, the 
actual average number of articles in the volumes grouped in Tables 1, 2, 3 
did not increase from volume 1 to volume 40. In the six periods tabulated 
it was 141, 130, 169, 133, 86, 149. The smallest number ever recorded was 


TABLE 3 
DISTRIBUTION OF THE SCIENCES OVER 1HE TEN CHIEF DIVISIONS 


1 3 4 5 6 a 8 9 10 
No. of Articles ~ Total 








Volume 
33 
34 42 
35 51 24 13 


36 46 24 20 


5 0 83 
5 1 
4 4 
6 2 
37 76 13 2 21 18 4 
6 3 
9 1 
3 4 
0 9 
6 


14 6 
17 17 


38 76 18 31 30 

39 65 19 10 41 30 

40 77 14 11 31 31 
Total 473 : 84 4 51 203 165 1 
Per cent 39.4 : : CO 2 oo 4.2 16:9 Isc8 2. 


79 in volume 32(1946); the largest was 209 in volume 14 (1928) until the 
very last which was 216 in volume 40 (1954). Between the years 1915 and 
1954 the membership of the Academy increased from 138 to 528 and the 
number of sections from 10 to 13 and the average number of articles per 
member dropped from 1.2 to 0.4; if for statistical stability it were better to 
compare the averages for the first six and the last eight volumes, the articles 
per member per year would be 0.9 and 0.3 respectively, the same ratio of 
3 to 1 but lower values. Verily the hopeful forecast of George Hale and 
other initiators of the Proceedings that the eagerness of the members of the 
Academy to get prompt publication of brief first announcements of their 
scientific findings and those of their associates would shortly result in a 
volume of 2000 pages with 500 articles averaging 4 pages in length had by 
1954 turned out quite unrealistic, like so many social forecasts, whether 
hopeful or pessimistic. And the average length of the articles had increased 
from 3.7 to 6.2 (equivalent) pages in the forty years, 
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In the second place one should note that throughout the 40 years there 
was considerable stability in the division between the physical sciences: 
(columns 1-5) and the biological sciences (columns 6-10). The percen- 
tages of the physical sciences in the six groupings of Tables 1-3 were suc- 
cessively 58, 75, 63, 58, 53, 60. The mean of these percentages is 61 with 
about a 10% variation around it. There had been a good deal of variability 
in the activity in some of the 10 columns, and also in the way of interchange 
in the serial order of the contributions in the fields of the ten in percentage 
contribution to the total number of articles published. The grand totals 
in the ten fields and their percentages are: 


Number: 1531 373 991 466 230 203 378 723 570 151 5616 
Percent: 27.3 6.7 17.68.3 4.1 3.6 6.7 12.9 10.2 2.7 


From this it appears that on the whole Mathematics has a long lead with 
Physics and Engineering second and Genetics third. The poorest showing 
is that of Anthropology and Psychology; on the figures the second lowest 
subject is Botany but one has to bear in mind that Genetics is chiefly either 
Botany or Zoology and so it would not be unfair to rate Geology with its 
various subfields as second lowest. Had Engineering not been included with 
Physics for the reason that at the start it was not a separate section and 
because there has really been very little of it, despite the great activity of 
the Division of Engineering and Industrial Research of the National Re- 
search Council, it is probable that Engineering would have been one of the 
lowest. 

In 1951 there was a sharp reduction in the circulation of the Proceedings 
due to a substantial reduction in the free list. The percentage of articles in 
Mathematics reached a2 maximum of 48, which resulted in cries of over- 
specialization and professionalization of the journal. The cost per page 
rose to $17.50, which despite the implied increase in the cost of the Proceed- 
ings did not deter the new Board from recommending the larger free page 
allowance to members or the Council from granting it. So the year is 
memorable in a number of respects. The number of pages in volume 
37(1951) was 874. 

In 1952 the volume increased in size to 1094 pages (up 220)— the largest 
ever published to that time. The cost was in excess of $20,000 and the 
deficit over the budget was probably between $7000 and $8000, but the in- 
come accumulated over the lean years could still cover it. As 1952 was the 
first full year after the free page allowance to members was increased to 12 
pages, it was interesting to note that the excess over 6 pages but under 12 
was about 50 pages. These excess pages accounted for only about 10% 
of the deficit. But in view of the increasing cost situation that had been 
on my mind for years, I undertook to make a survey of the total publishing 
program of the Academy and Research Council and came to the conclusion 
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that the Proceedings, measured in pages or in costs, was but a small part of 
that program, and probably not over 8% of the total pagination and only 
about 20% of the pages in the regular periodicals of the program. So far 
as I could judge, with possibly some personal bias, the Proceedings was 
fully up to the others in quantity and quality of the new scientific results it 
was publishing, and so would somehow be taken care of if a financial emer- 
gency arose. 

However, mindful of the awkward situation which arose in 1920, and at 
the risk of being boresome, I ventured again in my report on volume 38 
(1952) to refer to the fact that the accumulated income from the lean years 
was at last being eaten into at the rate of about 25% a year and that print- 
ing prices had recently been increased by 8%. At the time of writing, 
around April 1, there was no indication that the size of volume 39 would ex- 
ceed that of volume 38. But by the end of the year it had become 1310 
pages, up 216 or about 20%, which with the 8% in prices made an increase of 
some $4000 in total cost of the volume. 

During the year 1953 there was long discussion of the situation of the 
periodicals and of the Proceedings in particular. It was decided that the 
Proceedings should be published for the Academy by the University of 
Chicago Press and the Biographical Memoirs by the Columbia University 
Press. In connection with the change to the Chicago Press it was further 
decided to economize a little by increasing the amount printed on a page of 
the Proceedings a trifle over 20% at the expense of the margins through in- 
creasing the width of the line by one ninth from 4.5 to 5 inches (27 to 30 
picas) and the number of lines on the page by 4 from 43 to 47. In view of 
this, the free page allowance for articles by members was reduced from 12 
pages to 10 and for those of non-members from 6 to 5. 

In 1954 the trouble struck. By the end of the fiscal year, on June 30, 
the balance in the Proceedings Fund was in the red at —$300; the expenses 
of the fiscal year had been about $18,000 above the budget of about $7000. 
The cost of $25,000 was not unreasonable. The increase in printing prices 
and in the size of the volume had added considerably to the statement in my 
Annual Report of 1953 in which I said that the cost of volume 38 was in ex- 
cess of $20,000. President Bronk, Treasurer Robbins and the Council 
simply took the Proceedings off a budget and left the Editorial Board and 
the Managing Editor free to continue to print promptly the papers the 
members communicated. That is indeed the only way one can operate a 
journal of which the administration has no control over the amount pub- 
lished; we must have been forced to it earlier had not the amount gone down 
so far for so long due to the war. In my warnings about the situation from 
1947 on, I had been premature, for I had expected the recovery in the de- 
mand for space in the Proceedings to come much more promptly than it had. 
That was the precedent of the previous war; if the recovery then had been 
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as slow as recently, the Proceedings might not have been in so difficult a 
situation in 1920. 

By the time that volume 40 (1954) was completed it had run to 1176 
pages against the previous volume’s 1310, but because there was more on a 
page, the “equivalent” number of pages was 20% greater and came to 1412, 
which was 8% greater and made the volume the largest to that time. And 
something had to be done about costs. The Business Manager, Mr. Meid, 
Mr. Campbell of the staff, and the Managing Editor did a great deal of work 
on what might be done to meet the cost of printing without imposing un- 
bearable burden upon the members of the Academy, the authors, or the 
general funds of the Academy. By this time (July 1955) Wendell Stanley 
succeeded Linus Pauling as Chairman of the Editorial Board. He was very 
helpful with suggestions and patient with the great amount of detail that 
was collected primarily by Mr. Campbell, and he made a clear and con- 
vincing exposition of the plan to the Academy, which was sympathetically 
received by the Academy, adopted by the Council, and promptly circulated 
to all members of the Academy effective for all manuscripts received after 
January 1, 1956. Mr. Campbell did not remain to see his plan in action, 
but Mrs. Williams who had worked with him upon it took over the work in 
his place and has stayed with the Proceedings to this day. 

The plan was this. After the studies of the costs of different contributions 
had been digested it had become clear that different kinds of contributions 
cost very different sums per page. Plain text in English was cheapest, 
mathematical or chemical display formulas were much more expensive, 
and so were detailed ruled tables, and rewriting one’s article in proof cost 
money. On the other hand some formulas could say a great deal in a rela- 
tively small amount of space, and so could a table, while some subjects re- 
quired a good deal of descriptive explanation in plain text. It was therefore 
decided that the most equitable thing was to put the allowance, not on pages, 
but in dollars. The initial allowance was $200 for such articles as any one 
member communicated within a calendar year. It was thought that this 
would cover all costs of the Academy for publishing an article in plain text 
not over 8 pages long. After this plan had been adopted I remembered that 
years before, when the question of a page allowance came up, that very wise 
man Ross Harrison who had served on the Editorial Board had recom- 
mended such a plan for the very same reasons, but it was rejected because 
of fears of its complications in application. Well, the Chicago Press did 
feel it so difficult to operate that we had to bring the Proceedings back to the 
Academy. Our printing company seems to find no difficulty in furnishing 
us the necessary information to make it operable. The Council of the Acad- 
emy assumed a very great maximum liability for the Academy in accepting 
this plan; for if there had been a very large increase in the average contribu- 
tions per member without a corresponding increase in subscriptions the 
burden on the Academy would have been unbearable. 
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This brings this History to the last nine years. The statistical data are 
given in more detail than previously; instead of following the original 10 
main divisions, it seems better to go over to the present situation in which 
there are 14 sections and Genetics, which though not a science recognized 
in the name of any section is still permitted since it still maintains its position 
as one of the first three in activity. Mathematics has lost its first place to 
an extraordinary explosion in biochemistry which in the two last years 
(1962-3) has had almost 45% of all the articles and brings out the same 
cries of overspecialization and overprofessionalization of the journal as were 
heard against mathematics when it was running over 40% of all articles. 
There are under present rules three ways for the members to remedy the 
situation they do not like: First, the critics could take pains to see that the 
Proceedings gets articles they like; second, the biochemists could take pains 
to make their articles more appealing to members in other sections; third, 
members not in the section of biochemistry when they communicate an 
article could urge its classification in their own section or some other than 
biochemistry such as chemistry, genetics, physiology, or microbiology. In 
a recent issue more than half of all the articles classified as biochemistry 
were communicated by members in some other section. 

As the sections of the Academy are of various sizes, it is not to be expected 
that the number of articles in the Proceedings should be the same for dif- 
ferent sections. For this reason I have added in Table 4 two lines not used 
before. First is the number of members of the Academy in the median year 
of the nine (1959). This is not the average number during the nine-year 
period, but representative of it closely enough. And second I have entered 
the rate of communication of articles so classified even if not communicated 
by a member of that section. In this series biochemistry is still first, 
mathematics second, and genetics third. But just look at the four sections 
Anthropology, Psychology, Engineering, and Geology which have not 
averaged so much as one article per member during the whole period, and 
Astronomy is the next lowest at 1.2. Those subjects all have a great deal of 
interest for many of the members of the Academy and lend themselves 
readily to exposition for the general membership of the Academy. It may 
well be that the members of these five sections have ample publication 
facilities preferable to the Proceedings for their use. There is a good deal of 
evidence that the large use of the Proceedings for mathematics over its 
entire history has been accompanied by a high degree of activity in mathe- 
matical research and an insufficiency of facilities for its publication. The 
sharp drop in physics in our pages came at a time when far better facilities 
were provided for publication of physical research. It may be that the pres- 
sure on the Proceedings today to publish biochemical papers is due not only 
to great research activity in that field but to a serious lag in professional 
journals to take care of its publication. 
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There have always been articles difficult to classify in any section or 
even as science in the sense of the Academy. In the first Announcement it was 
provided that the Proceedings would contain a variety of statements on 
activities of the Academy, and it has been reported that this part of the 
Announcement had been given up after 1920 to conserve all available income 
for publishing research findings. There did not seem to be a way to classify 
sectionally under any recognized science President Bronk’s excellent Sym- 
posium on Science in Education in volume 43 (1957), 621-648, with its dis- 
tinguished speakers Corner, Moe, Adams, Faust, and Hildebrand. In 
contradistinction to what appeared in the same volume, pages 1-104, on 
geophysics, no titles were given for any of the five contributions on science 
in education. This and occasional other topics have simply been carried 
in the Contents under the general classification National Academy of 
Sciences and are not included in the statistical tables. This is the case with 
the Centennial Symposium with which volume 50 closes. 

After this extended comment on Table 4, there remain but a few points 
to mention in bringing the History to a close. 

By 1955, the distribution of the Proceedings had shrunk one way or another 
to a total of 1625 copies divided as follows: Complimentary and exchange, 59; 
members of the Academy, 580; domestic subscriptions, 588; foreign sub- 
scriptions, 398—figures considerably lower than those given above (p. 29) 
as of December 31, 1950. 

Volume 45(1959) ran to 1823 pages—a jump of 40% from its predeces- 
sor—with 270 articles of average length 6.6 pages. In 1960 Saunders Mac 
Lane succeeded Wendell Stanley as Chairman of the Editorial Board. The 
volume of that year dropped back a bit from its predecessor and the average 
page length went up to 7.0. Originally all articles were limited to 6 of the 
old pages, equivalent to 5 of the new ones, and the average length of articles 
was only 3.5 of such pages. 

During 1961 there was an increase in the members’ annual publishing al- 
lowance from $200 to $300, owing to rise of prices, and the rule was adopted 
that no single communicated article should exceed 8 printed pages in length, 
supplemented by the restriction that the name of no single author could ap- 
pear on articles whose total length exceeded 8 pages in any one issue, though 
there was no restriction on the total number of pages a member could com- 
municate by different authors. The 8-page limit on single articles, like the 
old 6-page limit of earlier days, has created difficulties for the authors and 
the editorial office alike; for it is very difficult to estimate accurately from a 
manuscript how many pages it will set, especially if there are display formu- 
las, or other compositional difficulties on which the typesetters have to use 
their own discretion in the amount of lead they should use. 

Volume 47 (1961) resumed the advance to 2080 pages, as can be seen 
from Table 4, and as volumes of 2000 pages are difficult to handle, it was 
decided in 1962 that come 1963 there should be two volumes a year. When 
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1962 was over, this decision was amply confirmed by finding that volume 48 
had run to 2225 pages. The two volumes of 1963 between them contain 
2174. And one may add that volume 51 for the first half of 1964 has run to 
1318. 

In connection with this great increase in the size of the Proceedings during 
the past nine years it should be mentioned that the number of articles by 
members has not increased despite an increase in the membership of the 
Academy from 528 to 673, and that the proportion of articles by members, 
which in 1952 was stated (p. 29) to have remained just under 40%, had by 
1963 dropped to 26%. Another change which has been taking place is a 
great increase in multiple authorship. The chart prepared by Mrs. Williams 
to indicate this and other data is given in the foregoing figure (p. 37). 

The figures on distribution at the end of 1963 are: 3345 copies under paid 
subscriptions plus 902 copies under gratis distribution including 739 copies 
to members of the Academy, Foreign Associates, and Members Emeriti. 
And in view of the large amount of loss on the Proceedings in some past years 
it is good to note that by mid-1964 the two volumes produced during 1963 
were in the black by approximately $6000 despite an expenditure of some 
$1000 in the printing of Centennial articles in 1963. 





POSSIBILITIES FOR THE FUTURE 


I may state here what I emphasized in my statement to the new Editorial 
Board in 1951. What I personally feel that the policy of the Proceedings 
should be has been no part of my business as Managing Editor and, per 
contra, has been assigned to the Editorial Board in general and to its Chair- 
man in particular to reeommend to the Council of the Academy, and for the 
Council to decide. The duty of the Managing Editor is to see that the 
Proceedings conforms to those decisions. 

The Proceedings today is not what George Hale wanted it to be in his 
proposal for it and what it largely was so long as his influence and the in- 
fluence of those associated with him lasted. Thucydides wrote his History 
“for those who desire an exact knowledge of the past as a key to the future, 
which in all probability will repeat or resemble the past.” It may well be 
that history is more interesting as story than it can be as precedent except 
in a very general way in showing how man acts, changeable or unchanging 
as he is. 

Let me recall Hale’s intention. He wrote: ‘The great area over which 
our members are distributed and the lack of any such centralization as we 
see in London or in Paris will always stand in the way of weekly meetings 
like those of the Royal Society and the Paris Academy .. . . The disadvantage 
of our members in being unable to read accounts of their latest advances 
before weekly meetings of their colleagues can be largely offset by the pub- 
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lication of Proceedings, in which the first results of all new work may be 
adequately presented. Thus, though we lack some of the advantages of 
centralization, these may be largely overcome, while retaining the very 
great advantage of a widely scattered membership representing the scien- 
tific interests of every section of the country.” 

This was one reason for the rule that the contributions should be short— 
they were primarily for one another—and for its corollaries that they should 
be accepted on the scientific authority of the communicating member, 
should be preliminary to professional publication and probably accumulate 
toward it. When the permissive length of communications of their own 
work by members was doubled in 1951, thus introducing competition with 
professional journals, it would have been my personal preference that a 
referee system analogous to that of the Royal Society, and like that orig- 
inally suggested by the Committee on the Publication of the Proceedings 
(p. 6), be instituted for all the longer articles, despite the inevitable delay 
in their publication. If the Proceedings is to compete with professional 
journals, it should for its own safety compete on as rigorous terms. 

When the Proceedings was started, the Academy had a series of Scientific 
Memoirs in which scientists could publish their work at length. That series 
appears to have been dropped although provision for it remains in the By- 
laws of the Academy and in the laws of the United States Government. At 
that time the American Academy of Arts and Sciences in Boston had not 
only octavo Proceedings which were available for some long monographs, 
but also quarto Memoirs for even longer works. Both series have lapsed, 
and only Daedalus remains. The corresponding two series still remain in 
the publications of the American Philosophical Society in Philadelphia. 
Since the Proceedings was established, there has been a great expansion in 
the opportunities for prompt publication of brief articles, as in Science or 
in Letters to the Editor in a number of professional journals and even in the 
popular press where one may find notices sometimes all too preliminary. 
It may well be that the needs of the members for opportunities to publish 
have changed and that with the increasing intensity of specialization their 
interest in one another’s work has diminished. Indeed if my recent observa- 
tions at our Annual Meetings have been a fair sample, I should conclude 
that the scientific sessions in which members communicate their newest 
findings are poorly attended in the little Lecture Room, while the symposia 
in the Great Hall are crowded with listeners to talks sometimes not on new 
scientific research at all. There is an old proverb about a cobbler sticking 
to his last, and another about the cobbler’s children not having shoes. 

The recent persistent decrease in the proportion of papers by members 
may well raise the question whether something should be done to counter 
it. I have quoted (p. 28) the two sections of the Constitution which 
specify the privileges of members in respect to the papers they may read 
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at meetings. The permission for nonmembers is decidedly more restricted ; 
as stated in Bylaw V.1 it reads: 

“Persons who are not members may read papers in scientific sessions of 
the Academy on invitation of the Council or of the committee on arrange- 
ments, or on recommendation by an Academy member and approval by the 
committee on arrangements.” 

Should a corresponding rule be applied to papers communicated by 
members for nonmembers, it could end with ‘‘and approval by the Editorial 
Board.” (I doubt if this restriction need apply to really short papers, 
say under four pages, like those of the first six volumes.) Or one could 
renew a space differential in favor of members like that of 1952 (p. 31), 
dropped in 1956. 

In this History the attention has been chiefly upon the relations of the 
members to the Proceedings, which has always been the province of the 
Editorial Board. The original Announcement (p. 7) provided for items, 
other than communications by members, which would come through ad- 
ministrative officers, such as reports by the Home Secretary on the Annual 
and Autumn Meetings or symposia (pp. 15-16) designed to block out 
needed research in critical areas of science. After the reorganization of 
1920 such materials did not appear for a long time. In 1949 there was the 
report (35, 547-575) of the Academy’s Conference on Bioelectric Potentials, 
and there have been ever since a series of conference reports or symposia 
culminating in the four Centennial Symposia of 1963 printed in volumes 
50, 51, and 52. Such special lectures are supposed to be within 10 pages 
unless there are compelling reasons for more space, and the Academy, not 
the contributors, carries the cost of publication. 

With the obvious balkanization of science into smaller and smaller 
specialist domains with their mutually unintelligible specialist jargons, it is 
but natural that the past ten volumes of the Proceedings should be as dif- 
ferent as they are from the first ten, and it is not unlikely that the next fifty 
years will see even greater changes—it may even be probable that they 
should. Science is almost always both provisional and approximate. It is 
only pure mathematics and theology which are purely postulational and 
perfect. In the days when there was much talk of President Franklin 
Roosevelt’s Four Freedoms, I heard a very distinguished member of the 
Academy say that he was not worried so much about them, what he wanted 
was freedom from new facts—they were so disturbing to nice old theories! 
There is no reason but inertia why the Proceedings should not change in 
the future as it has in the past; its policies and practices are entirely in the 
hands of the Council of the Academy. 
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Note on the Organization of Index Entries 


Each volume of the Proceedings has contained a combined subject and 
author index as well as a volume table of contents in which articles 
have been grouped according to the scientific classification under which 
they have been published. As has been mentioned in the foregoing His- 
tory, these classifications have been the fields of science that are named 
in the titles of the Sections of the Academy, plus Genetics. 

The following is a cumulative index to the authors of articles published 
in volumes 1-50 (1915-1964). It lists the names of all authors alpha- 
betically, each name followed by the title of each article, with volume 
number (in boldface type), initial page number, and year of publication. 
For each author, or each group of collaborating authors, the articles 
are arranged chronologically. In cases of joint authorship, the title 
of an article is given only under the first-named author; a cross-reference 
to this author’s name, and including volume, page number, and year, 
is given under the name of each other author. When an author is repre- 
sented in this index by two or more articles of which he is the sole or 
first-named author, his name after the first entry under it is replaced 
by a long dash. 
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